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.5$7$.6$'5ä$-
(WDUVND XOMD LPDMX ãLURNX SULPHQX X PHGLFLQL VWR-
PDWRORJLML L NR]PHWRORJLML NDR NRULJHQVL XNXVD L PLULVD
UD]OLþLWLKVUHGVWDYD]DRUDOQXKLJLMHQX&LOMRYRJUDGDMH
ELRGDVHNUR]DQDOL]XDNWXHOQLKQDXþQLKLVWUXþQLKSXEOL-
NDFLMD VYHREXKYDWQR SULNDåX PRJXüQRVWL SULPHQH HWDU-
VNRJXOMD0HODOHXFD$OWHUQLIROLDXVWRPDWRORJLML3ULPHQD
HWDUVNRJ XOMD þDMQRJ GUYHWD X OHþHQMX SDURGRQWRSDWLMH
JOMLYLþQLKREROMHQMDNDRLXWHUDSLMLYLUXVQLKLQIHNFLMDVH
SRND]DODL]X]HWQRHILNDVQRP,VSLWLYDQMHPDQWLPLNUREQRJ
GHMVWYD GHVHW UD]OLþLWLK HWDUVNLK XOMD SRWYUÿHQR MH GD MH
HWDUVNRXOMHþDMQRJGUYHWDYUORHILNDVQRSURWLYQL]D*UDP
L*UDPEDNWHULMD,QYLWURLVSLWLYDQMDEDNWHULRVWDWVNRJ
EDNWHULFLGQRJ L IXQJLFLGQRJ GHORYDQMD UDVWYRUD XOMD þDM-
QRJGUYHWDQDGHVHWUD]OLþLWLKPLNURRUJDQL]DPDVXSRWYU-
GLODRVHWOMLYRVW VOHGHüLKPLNURRUJDQL]DPD$FWLQREDFLOOXV
DFWLQRP\FHWHPFRPLWDQV)XVREDFWHULXPQXFOHDWXPL3RU-
SK\URPRQDVJLQJLYDOLVLQHãWRVODELMHSUHPDEDNWHULMDPD
6WUHSWRFRFFXV0XWDQVL3UHYRWHOODLQWHUPHGLDýDMQRGUYR
VH SRND]DOR L]X]HWQR EODJRWYRUQLP X OHþHQMX UD]OLþLWLK
REROMHQMDLSUHGVWDYOMDXYRGLSRGVWUHN]DSULPHQXELOMQLK
SUHSDUDWD X OHþHQMX EURMQLK PDQLIHVWDFLMD NRG UD]OLþLWLK
REROMHQMDXVWRPDWRORJLML
/HNRYLWR ELOMH VH YHNRYLPD SULPHQMXMH X SURILODNVL
L OHþHQMX PQRJLK REROMHQMD =DKYDOMXMXüL GHMVWYX VYRMLK
DNWLYQLK SULQFLSD DOL L ]ERJ VYRMH EODJRWYRUQRVWL L HILND-
VQRVWL SUHSDUDWL QD ED]L OHNRYLWRJ ELOMD VX VYH ]DVWXSOMH-
QLMLXVDYUHPHQRM ILWRWHUDSLML5D]YRMHPHNVSHULPHQWDOQH
IDUPDNRJQR]LMHRYLSUHSDUDWLGRELMDMXLQDXþQXSRWYUGXR
VYRMRMGHORWYRUQRVWLSDGDQDVXVYHWXPHGLFLQH L VWRPD-
+HUEDO PHGLFDWLRQV KDYH EHHQ XVHG LQ WKH SUHYHQ-
WLRQDQGWUHDWPHQWRIPDQ\GLVHDVHVIRUFHQWXULHV7KDQNV
WR WKHLU DFWLYH LQJUHGLHQWV WKHLU EHQHILFLDOQHVV DQG HIIL-
FLHQF\KHUEDOPHGLFDWLRQV DUHPRUH DQGPRUHSUHVHQW LQ
FRQWHPSRUDU\ SK\WRWKHUDS\ :LWK WKH GHYHORSPHQW RI
H[SHULPHQWDO SKDUPDFRJQRVLD WKHVH VXEVWDQFHV JDLQ VFL-
HQWLILFFRQILUPDWLRQRIWKHLUSRWHQWLDO,QWRGD\¶VZRUOGRI
6800$5<
(VVHQWLDORLOVDUHZLGHO\XVHGLQPHGLFLQHGHQWLVWU\
DQGFRVPHWRORJ\DVIODYRXUDQGRGRXUFRUULJHQWVLQYDUL-
RXVVXEVWDQFHVIRURUDOK\JLHQH7KHDLPRIWKLVVWXG\ZDV
WRSUHVHQWFRPSUHKHQVLYHO\WKHSRVVLELOLWLHVIRUDSSOLFDWLRQ
RI0HODOHXFD$OWHUQLIROLD HVVHQWLDO RLO LQ GHQWLVWU\ EDVHG
RQ WKH DQDO\VLV RI FRQWHPSRUDU\ VFLHQWLILF DQG SURIHV-
VLRQDOSXEOLFDWLRQV7KHDSSOLFDWLRQRI7HD WUHH HVVHQWLDO
RLO LQ WKH WUHDWPHQW RI SHULRGRQWDO IXQJDO DQG YLUDO GLV-
HDVHV LV YHU\ HIILFLHQW 7KH VWXG\ RI DQWLPLFURELDO SRWHQ-
WLDORI WHQGLIIHUHQWHVVHQWLDORLOVFRQILUPHGWKHHIILFLHQF\
RI7HDWUHHRLODJDLQVWQXPHURXV*UDPDQG*UDPEDF-
WHULD ,Q YLWUR VWXGLHV RI EDFWHULRVWDWLF EDFWHULFLGDO DQG
IXQJLFLGDOHIIHFWRI7HDWUHHRLOVROXWLRQDJDLQVWWHQGLIIHU-
HQWPLFURRUJDQLVPVFRQILUPHGVHQVLWLYLW\RIWKHIROORZLQJ
PLFURRUJDQLVPV $FWLQREDFLOOXV DFWLQRP\FHWHPFRPLWDQV
)XVREDFWHULXPQXFOHDWXPDQG3RUSK\URPRQDVJLQJLYDOLV
DQG VOLJKWO\ ZHDNHU HIIHFW DJDLQVW 6WUHSWRFRFFXV0XWDQV
DQG3UHYRWHOODLQWHUPHGLD7HDWUHHLVYHU\HIIHFWLYHLQWKH
WUHDWPHQW RI YDULRXV GLVHDVHV DQG LV DQ LQWURGXFWLRQDQG
PRPHQWXP IRU WKHDSSOLFDWLRQRI SODQW VXEVWDQFHV LQ WKH
WUHDWPHQWRIQXPHURXVGLVHDVHVLQGHQWLVWU\
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WRORJLMHSRVWRMLVYHYHüLLQWHUHV]DQMLKRYXSULPHQXXSUDYR
]ERJ WHUDSHXWVNRJ HIHNWD ]DVQRYDQRJ QD SRWSXQR SULURG-
QRMRVQRYL
(WDUVND XOMD VX LVSDUOMLYLPLULVQL VDVWRMFL NRML SUHG-
VWDYOMDMXVORåHQHPHãDYLQHDOLIDWLþQLKLDURPDWLþQLKWHUSHQ-
VNLKLIHQLOSURSDQVNLKMHGLQMHQMD*ODYQLLQDM]DVWXSOMHQLML
VDVWRMFLHWDUVNLKXOMDVXWHUSHQLLVHVNYLWHUSHQLNRMLSUHG-
VWDYOMDMX SROLPHUH L]RSUHQD GRELMHQH SUHPD RSãWHP L]R-
SUHQVNRPSUDYLOXNRMHMHIRUPXOLVDR2WWR:DOODFK
8VWRPDWRORJLMLVHQDURþLWRSULPHQMXMHOHNRYLWRELOMH
VDHWDUVNLPXOMLPDNDRNRULJHQVXNXVD LPLULVD UD]OLþLWLK
VUHGVWDYD]DRGUåDYDQMHRUDOQHKLJLMHQHNDRãWRVXSDVWH]D
]XEHLYRGLFH]DLVSLUDQMHXVWD
3R]QDWRMHGDHWDUVNDXOMDPRJXLPDWLLEODJRDQWLYLUX-
VQRLDQWLEDNWHULMVNRGHMVWYR17DNRVHQDSULPHUXOMHHXND-
OLSWXVDQDQHLþDMQRJGUYHWDGRGDMXSUHSDUDWLPD]DRWNOD-
QMDQMHQHSULMDWQRJ]DGDKDLGH]LQIHNFLMXRUDOQHVOX]RNRåH1
&LOM RYRJ UDGD MH ELR GD VH NUR] DQDOL]X DNWXHOQLK
QDXþQLK L VWUXþQLK SXEOLNDFLMD VYHREXKYDWQR SULNDåX
PRJXüQRVWL SULPHQH HWDUVNRJ XOMD0HODOHXFD$OWHUQLIROLD
XVWRPDWRORJLML
$NWLYQLSULQFLSLLDQWLPLNUREQR
GHORYDQMHHWDUVNRJXOMDþDMQRJGUYHWD
-RãWULGHVHWLKJRGLQD;;YHNDGRND]DQDMHNOLQLþNDHIL-
NDVQRVWHWDUVNRJXOMDþDMQRJGUYHWDXUD]OLþLWLPPHGLFLQVNLP
LQGLNDFLRQLP SRGUXþMLPD 8 MHGQRP RG SUYLK SXEOLNRYDQLK
UDGRYDXVWUXþQLPPHGLFLQVNLPþDVRSLVLPD3HQIROGL0RUUL-
VRQVXREMDYLOL VXGD MHHWDUVNRXOMHþDMQRJGUYHWDGR
SXWDHILNDVQLMHXXQLãWDYDQMXEDFLODWLIXVDRGNDUEROQHNLVHOL-
QHNRMDMHGRWDGDSULPHQMLYDQD73HQIROGMHJRGLVSL-
WLYDRHIHNDWUDVWYRUDHWDUVNRJXOMDþDMQRJGUYHWDQDSRYUãLQH
LQILFLUDQLKUDQDLXVWDQRYLRGDMHQDNRQWHUDSLMHGRãORGRHOL-
PLQDFLMH]DSDOMHQMDEH]YLGOMLYRJRãWHüHQMDWNLYD7
6UHGLQRP VHGDPGHVHWLK JRGLQD LVSLWLYDQMLPD WHUDSLM-
VNHHILNDVQRVWLþDMQRJGUYHWDSRVYHüXMHVHVYHYHüDSDåQMD
(WDUVNR XOMH þDMQRJ GUYHWD SUHGVWDYOMD L]UD]LWR OLSR-
ILOQX VXSVWDQFX 1DþLQ QMHJRYRJ GHMVWYD REMDãQMDYD VH
SRVWRMDQMHP OLSRILOQRJ WHUSHQD WHUSLQHQRO MHGQRJRG
QDM]QDþDMQLMLKDNWLYQLKSULQFLSDRYRJHWDUVNRJXOMD7HUSL-
QHQROSURGLUHXüHOLMVNXPHPEUDQXPLNURRUJDQL]DPDL
GHOXMH QD QMHQX VWUXNWXUX WDNR ãWR XWLFH QD QMHQX SHUPH-
DELOQRVW 1D RYDM QDþLQ HWDUVNR XOMH þDMQRJ GUYHWD PRåH
XWLFDWL QDPHWDEROL]DPQHNLKPLNURRUJDQL]DPD L LVSROMLWL
EDNWHULFLGQRLOLIXQJLFLGQRGHMVWYR
,DNR VDVWDY HWDUVNRJ XOMD þDMQRJ GUYHWD NRML REH]EH-
ÿXMH RSWLPDOQX DQWLPLNUREQX DNWLYQRVW QLMH X SRWSXQRVWL
GHILQLVDQSRVWRMHVQDåQLGRND]LGDMHWHUSLQHQROPRQR-
WHUSHQVNLDONRKROQDM]QDþDMQLMDNRPSRQHQWDRYRJHWDUVNRJ
XOMD 7DNR VX:LOOLDPV 6RXWKZHOO L *ULIILQ XVWDQRYLOL GD
DQWLPLNUREQD DNWLYQRVW VLJQLILNDQWQR UDVWH NDNR VH  NRQ-
FHQWUDFLMD WHUSLQHQROD SRYHFDYD GR  X HWDUVNRP
PHGLFLQHDQGGHQWLVWU\WKHUHLVDJURZLQJLQWHUHVWLQWKHLU
DSSOLFDWLRQGXHWRWKHLUWKHUDSHXWLFHIIHFWEDVHGRQHQWLUHO\
QDWXUDOJURXQGV
(VVHQWLDO RLOV DUH YRODWLOH RGRXUHG VXEVWDQFHVPDGH
XSRI FRPSOH[PL[WXUH RI DOLSKDWLF DQG DURPDWLF WHUSLQ-
HQ DQG SKHQ\OSURSDQH FRPSRXQGV 0DLQ LQJUHGLHQWV RI
HVVHQWLDORLOVDUHWHUSHQHVDQGVHVTXLWHUSHQHVWKDWDUHSRO-
\PHUV RI LVRSUHQH REWDLQHG DFFRUGLQJ WR WKH JHQHUDO LVR-
SUHQHUXOHGHILQHGE\2WWR:DOODFK
,Q GHQWLVWU\ KHUEDO PHGLFLQHV ZLWK HVVHQWLDO RLOV
DUH HVSHFLDOO\ XVHG DV IODYRXU DQG RGRXU FRUULJHQWV LQ
PDQ\VXEVWDQFHVIRURUDOK\JLHQHVXFKDVWRRWKSDVWHVDQG
PRXWKULQVHV
,WLVNQRZQWKDWHVVHQWLDORLOVPD\SRVVHVVPLOGDQWL-
YLUDODQGDQWLEDFWHULDOHIIHFW1)RUH[DPSOHHXFDO\SWXVDQG
WHDWUHHRLOVDUHDGGHGWRVXEVWDQFHVDJDLQVWEDGEUHDWKDQG
GLVLQIHFWDQWVRIRUDOPXFRVD1
7KHDLPRIWKLVSDSHUZDVWRSUHVHQWFRPSUHKHQVLYHO\
WKH SRVVLELOLWLHV IRU DSSOLFDWLRQ RI0HODOHXFD$OWHUQLIROLD
HVVHQWLDORLOLQGHQWLVWU\EDVHGRQWKHDQDO\VLVRIFRQWHP-
SRUDU\VFLHQWLILFDQGSURIHVVLRQDOSXEOLFDWLRQV
$FWLYHLQJUHGLHQWVDQGDQWLPLFURELDO
SRWHQWLDORIWHDWUHHHVVHQWLDORLO
'XULQJ WKH WLHV FOLQLFDO HIILFDF\ RI 7HD WUHH
HVVHQWLDO RLO ZDV FRQILUPHG LQ GLIIHUHQW PHGLFDO LQGL-
FDWLRQV ,Q RQH RI WKH ILUVW SXEOLVKHG DUWLFOHV LQ IRUHLJQ
PHGLFDOMRXUQDOVSHQIROGDQG0RUULVRQUHSRUWHGWKDW7HD
WUHHHVVHQWLDORLOZDV WLPHVPRUHHIILFLHQWDJDLQVW
W\SKXV EDFLOOL WKDQ FDUEROLF DFLG ZKLFK KDG EHHQ XVHG
XQWLOWKHQ7,Q3HQIROGVWXGLHGWKHHIIHFWRI7HDWUHH
HVVHQWLDO RLO RQRSHQZRXQGV DQG IRXQG WKH HOLPLQDWLRQ
RILQIODPPDWLRQZLWKRXWYLVLEOHWLVVXHGDPDJHDIWHUWUHDW-
PHQW7
,Q PLGWLHV WKHUH ZDV D JURZLQJ LQWHUHVW IRU WKH
VWXG\RIWKHUDSHXWLFHIILFLHQF\RI7HDWUHH
7HD WUHH HVVHQWLDORLO LV DQH[WUHPHO\ OLSRSKLOLF VXE-
VWDQFH,WVPHFKDQLVPLVH[SODLQHGZLWKOLSRSKLOLFWHUSHQH
WHUSLQHQRORQHRIWKHPRVWLPSRUWDQWDFWLYHSULQFLSOHV
RI WKLV HVVHQWLDO RLO 7HUSLQHQRO HQWHUV PLFURRUJDQLVP
FHOOPHPEUDQHVDQGDFWVDJDLQVWLWVVWUXFWXUDOSHUPHDELOLW\
,QWKLVZD\7HDWUHHHVVHQWLDORLOFDQDIIHFWWKHPHWDEROLVP
RI FHUWDLQPLFURRUJDQLVPVZLWKEDFWHULFLGDORU IXQJLFLGDO
HIIHFW
(YHQ WKRXJK WKHFRPSRVLWLRQRI7HD WUHHHVVHQWLDO
RLO WKDW SURYLGHV RSWLPDO DQWLPLFURELDO DFWLYLW\ LV VWLOO
IXOO\ XQFRYHUHG WKHUH LV VWURQJ HYLGHQFH WKDW WHUSLQ-
HQRO D PRQRWHUSHQH DOFRKRO LV WKHPRVW LPSRUWDQW
FRPSRQHQW:LOOLDPV6RXWKZHOODQG*ULIILQKDYHIRXQG
WKDWDQWLPLFURELDODFWLYLW\VLJQLILFDQWO\ ULVHVDV WKH WHU-
SLQHQRO FRQFHQWUDWLRQ LQFUHDVHV XS WR  LQ WKH
HVVHQWLDORLO7,62VWDQGDUG³2LORI0HODOHXFD7HU-
108 6WRP*ODV6YRO
XOMX7,626WDQGDUG©2LORI0HODOHXFD7HUSLQHQRO
7\SHª,QWHUQDWLRQDO6WDQGDUG2UJDQLVDWLRQSUHSRUX-
þXMHPLQLPDOQXNRQFHQWUDFLMXRG WHUSLQHQRODSD
GRNDRNRPSRQHQWHXHWDUVNRPXOMXþDMQRJGUYHWD7
3RVOHGQMLK JRGLQD GRVWD SDåQMH SRVYHüHQR MH L 
FLQHROXNDRMRãMHGQRPRGDNWLYQLKSULQFLSDHWDUVNRJXOMD
þDMQRJGUYHWD6WDQGDUGRPMHRGUHÿHQDPDNVLPDOQDNRQ-
FHQWUDFLMDFLQHRODRG(WDUVNDXOMDVDQLåLPQLYR-
RP WHUSLQHQROD SRND]XMX PDQMX DQWLPLNUREQX DNWLY-
QRVW6RE]LURPGDSRVWRMLVWDOQDWHQGHQFLMDXVPDQMLYDQMX
QLYRDFLQHRODXHWDUVNRPXOMXGRELMHQDVXHWDUVNDXOMDþDM-
QRJ GUYHWD VD QLVNLP QLYRRP FLQHROD PDQMH RG  D
YLãLPQLYRRPWHUSLQHQROD6PDWUDVHGDRYDXOMDLPDMX
QDMEROMXDQWLPLNUREQXDNWLYQRVW7
-HGDQRGSUYLKQDXþQLKUDGRYDRDQWLPLNUREQRPGHM-
VWYX HWDUVNRJ XOMD þDMQRJ GUYHWD SXEOLNRYDQ MH RG VWUDQH
/RZHWDONDGDMHSULND]DQRGHMVWYRHWDUVNRJXOMD
þDMQRJ GUYHWD QD UD]OLþLWH VRMHYHPLNURRUJDQL]DPD$QWL-
PLNUREQD HILNDVQRVW L]UDåHQD X YUHGQRVWLPD PLQLPDOQR
LQKLELWRUQH NRQFHQWUDFLMH0,& 0LQLPDO ,QKLELWRU\ &RQ-
FHQWUDWLRQ L]QRVLOD MH  ]D 6WDSK\ORFRFFXV $XUHXV L
]D6DOPRQHOOD7\SKL7
8YHOLNRMVWXGLML%H\OLHUDNRMDVHEDYLODLVSL-
WLYDQMHP DQWLPLNUREQRJ GHMVWYD GHVHW UD]OLþLWLK HWDUVNLK
XOMD HWDUVNR XOMH þDMQRJ GUYHWD SRND]DOR VH YUOR HILND-
VQLPSURWLYQL]D*UDP L*UDP  EDNWHULMD8 WDEHOL 
VLVWHPDWL]RYDQLVXUH]XOWDWLUD]OLþLWLKUHOHYDQWQLKVWXGLMDL
SULND]DQ MH VSHNWDU DQWLPLNUREQH DNWLYQRVWL HWDUVNRJ XOMD
þDMQRJ GUYHWD VD YUHGQRVWLPD 0,& 0LQLPDO ,QKLELWRU\
&RQFHQWUDWLRQ7
SLQHQRO 7\SH´ ,QWHUQDWLRQDO 6WDQGDUG 2UJDQLVDWLRQ
 UHFRPPHQGVPLQLPDO FRQFHQWUDWLRQ RI WHUSLQHQ
ROEHWZHHQDQGDVDFRPSRQHQWLQ7HDWUHH
HVVHQWLDORLO7
,Q UHFHQW\HDUVPXFKDWWHQWLRQKDVEHHQSDLG WR
FLQHRODVDQRWKHUDFWLYHSULQFLSOHRI7HDWUHHHVVHQWLDORLO
0D[LPXPFRQFHQWUDWLRQRIFLQHROLVUHFRPPHQGHGWR
EH(VVHQWLDO RLOVZLWK ORZHU OHYHOV RI WHUSLQHQRO
H[KLELW ORZHU DQWLPLFURELDO DFWLYLW\ *LYHQ WKH IDFW WKDW
WKHUH LV D WHQGHQF\ LQ GHFUHDVLQJ FLQHRO OHYHOV LQ HVVHQ-
WLDORLOV7HDWUHHHVVHQWLDORLOVZLWKORZHUFLQHROOHVVWKDQ
DQGKLJKHU WHUSLQHQRO OHYHOVKDYHEHHQSURGXFHG
,W LV EHOLHYHG WKDW WKHVH RLOV KDYH WKH EHVW DQWLPLFURELDO
DFWLYLW\7
2QH RI WKH ILUVW VFLHQWLILF SDSHUV RQ DQWLPLFURELDO
HIIHFWRI7HDWUHHHVVHQWLDORLOZDVSXEOLVKHGE\/RZHWDO
UHSRUWLQJWKHHIIHFWRI7HDWUHHHVVHQWLDORLODJDLQVW
GLIIHUHQWPLFURELDO VSHFLHV$QWLPLFURELDO HIILFDF\ JLYHQ
LQ 0,& 0LQLPDO ,QKLELWRU\ &RQFHQWUDWLRQ YDOXHV ZDV
DJDLQVW6WDSK\ORFRFFXV$XUHXVDQGDJDLQVWSal-
PRQHOOD7\SKL
,Q D ODUJH VWXG\ RI%H\OLHU  WKH DQWLPLFURELDO
HIIHFW RI WHQ GLIIHUHQW HVVHQWLDO RLOV ZDV H[DPLQHG ZLWK
7HD WUHH HVVHQWLDO RLO EHLQJYHU\ HIILFLHQW DJDLQVW YDULRXV
*UDPDQG*UDPEDFWHULD77DEOHSUHVHQWVWKHUHVXOWVRI
YDULRXVUHOHYDQWVWXGLHVZLWKWKHVSHFWUXPRIDQWLPLFURELDO
DFWLYLW\RI7HDWUHHHVVHQWLDORLOZLWK0,&YDOXHV7
7DEHOD6SHNWDUDQWLPLNUREQHGHODWQRVWLHWDUVNRJXOMDþDMQRJGUYHWD
7DEOH7KHVSHFWUXPRIDQWLPLFURELDODFWLYLW\RI7HDWUHHHVVHQWLDORLO
0,.5225*$1,=0, 5()(5(1&( 0,&99.VLPE
*UDPSR]LWLYQHEDNWHULMH
6WDSK\ORFRFFXVDXUHXV $EFGHKMN 
056$ JN 
6WDSK\ORFRFFXVHSLGHUPLGLV &HMN 
(QWHURFRFFXVIDHFDOLV K 
3URSLRQLEDFWHULXPDFQHV %HIN 
0LFURFRFFXVOXWHQV -N 
&RU\QHEDFWHULXPVSS -N 
%DFLOOXVVXEWLOLV K 
%DFLOOXVFHUHXV K 
6WUHSWRFRFFXVVSS / 
*UDPQHJDWLYQHEDNWHULMH
(VFKHULFKLDFROL $EFGKN 
(QWHUREDFWHUDHURJHQHV K 
.OHEVLHOODSQHXPRQLDH -N 
3URWHXVYXOJDULV K 
3VHXGRPRQDVDHUXJLQRVD $FMN !
3VHXGRPRQDVSXWLGD K 
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MIKROORGANIZMI REFERENCE MIC %(V/V) K-si mb.
6HUUDWLDPDUFHVFHQV -N 
/HJLRQHOODSQHXPRSKLOD K 
*OMLYLFH
&DQGLGDVSS $EFGMNO 
0DODVVH]LDIXUIXU OP 
3LW\RVSRUXPRUDOHV - 
Plesni
$VSHUJLOOXVQLJHU $GN 
$VSHUJLOOXVIODYXV %N 
7U\FKRSK\WRQPHQWDJURSK\WHV %NP 1
7U\FKRSK\WRQUXEUXP %NP 
EURMHYLX]DJUDGDPDRGQRVHVHQDEURMWHVWLUDQLKL]RODWD
D%H\OLHUE%HVVHWHWDOF:LOOLDPVHWDOG6DXWKZHOOHWDOH5DPDQHWDOI&DUVRQDQG5LOH\
J&DUVRQHWDODK&DUVRQHWDOE,+DPPHUM+DPPHUHWDON*ULIILQHWDOO&DUVRQ
HWDOP1HQRIIHWDO
QXPEHUVLQEUDFNHWVUHIHUWRWKHQXPEHURIWHVWHGLVRODWHV
D%H\OLHUE%HVVHWHWDOF:LOOLDPVHWDOG6DXWKZHOOHWDOH5DPDQHWDOI&DUVRQDQG5LOH\
J&DUVRQHWDODK&DUVRQHWDOE,+DPPHUM+DPPHUHWDON*ULIILQHWDOO&DU-
VRQHWDOP1HQRIIHWDO
$ QXPEHU RI LQ YLWUR VWXGLHV KDYH FRQILUPHG WKH
SRZHUIXO DQWLPLFURELDO HIIHFW RI7HD WUHH DJDLQVW YDULRXV
PLFURRUJDQLVPV VXFK DV 6DOPRQHOOD W\SKL 6WDSK\ORFRF-
FXVDXUHXVDQGRWKHU6WDSK\ORFFFXVVSS(VFKHULFKLDFROL
3URWHXV YXOJDULV (QWHURFFRFXV VSS (QWHUREDFWHU VSS
6WUHSWRFRFFXV VSS%UDQKDPHOODFDWDUUKDOLV0\FREDFWH-
ULXP VPHJPDWLV &ORVWULGLXP SHUIULQJHQV /DFWREDFLOOXV
DFLGRSKLOXV%DFWHURLGHVIUDJLOOLV%DFLOOXVVXEWLOLVDVZHOO
DV RWKHU * L * EDFWHULD$QWLIXQJDO DFWLYLW\ ZDV FRQ-
ILUPHG DJDLQVW$VSHUJLOOXV QLJHU DQG&DQGLGDH DOELFDQV
0,& 0LQLPDO ,QKLELWRU\ &RQFHQWUDWLRQ ZDV FFD 
GR7
7KHXVHRIWHDWUHHHVVHQWLDORLOLQ
GHQWLVWU\
2UDOFDYLW\LVDQHQYLURQPHQWQRUPDOO\LQKDELWHGE\
D QXPEHU RI GLIIHUHQW VSHFLHV RI PLFURRUJDQLVPV *LYHQ
WKDW WKHVHPLFURRUJDQLVPV OLYHRQDOORUDO VXUIDFHVFDVHV
RIWRWDODEVHQFHRUORZRUDOK\JLHQHOHYHOVGLHWDU\LPEDO-
DQFHVV\VWHPLFGLVHDVHVRU ORFDO IDFWRUVPD\UHVXOW LQDQ
LPEDODQFHRI RUDO KRPHRVWDVLV DQGYDULRXVGLVHDVHV FDU-
LHV SHULRGRQWDO GLVHDVH RUDO FDQGLGLDVLV DQG+69 LQIHF-
WLRQV
Anticarious and antiplaque effect of tea tree
7KHIRUPDWLRQRIGHQWDOSODTXHLVDQHWLRORJLFDOIDF-
WRU IRU JLQJLYLWLV DQG SHULRGRQWDO GLVHDVHZKLOH WKH K\JL-
HQLFGLHWDU\LPEDODQFHLVDFRQILUPHGULVNIDFWRUIRUFDULHV
RFFXUUHQFH8
8 EURMQLP LQ YLWUR WHVWRYLPD GRND]DQR MH VQDå-
QR DQWLEDNWHULMVNR GHMVWYR þDMQRJ GUYHWD SURWLY PQRJLK
PLNURRUJDQL]DPDNDRVWRVX6DOPRQHOODW\SKL6WDSK\OR-
FRFFXV DXUHXV L GUXJLK EDNWHULMD L] URGD 6WDSK\ORFFFXV 
]DWLP (VFKHULFKLD FROL 3URWHXV YXOJDULV (QWHURFFRFXV
VSS(QWHUREDFWHU VSS6WUHSWRFRFFXV VSS%UDQKDPHOOD
FDWDUUKDOLV0\FREDFWHULXP VPHJPDWLV&ORVWULGLXP SHU-
IULQJHQV/DFWREDFLOOXVDFLGRSKLOXV%DFWHURLGHV IUDJLOOLV
%DFLOOXV VXEWLOLV NDR L SURWLY GUXJLK * L * EDNWHULMD
$QWLJOMLYLþQRGHMVWYRGRND]DQRMHSURWLY$VSHUJLOOXVQLJHU
L&DQGLGDHDOELFDQV0,&0LQLPDO,QKLELWRU\&RQFHQWUD-
WLRQSURFHQMHQDMHQDRNRGR7
3ULPHQDHWDUVNRJXOMDþDMQRJGUYHWD
XVWRPDWRORJLML
8VQDGXSOMDSUHGVWDYOMDVUHGLQXNRMXQRUPDOQRQDVWDQMX-
MHYHOLNLEURMUD]OLþLWLKPLNURRUJDQL]DPD6RE]LURPQDWRGD
RYLPLNURRUJDQL]PL åLYHQD VYLPSRYUãLQDPDXVQHGXSOMH X
VOXþDMXSUHNLGDLOLVPDQMHQMDEULJHRKLJLMHQLXVWDL]XEDGLV-
EDODQVDXLVKUDQLNRGRSãWLKREROMHQMDLOLXVOHGGHMVWDYDQHNRJ
ORNDOQRJ IDNWRUD GROD]L  GR SRUHPHüDMD RUDOQH KRPHRVWD]H
L VWYDUDQMDPRJXüQRVWL ]D UD]YRM UD]OLþLWLKREROMHQD NDULMHV
SDURGRQWRSDWLMDRUDOQXNDQGLGLD]DL+69LQIHNFLMH
$QWLNDULMHVQRLDQWLSODNGHMVWYRþDMQRJGUYHWD
5D]YRMGHQWDOQRJSODNDGLUHNWQLMHHWLRORãNLIDNWRU]D
QDVWDQDN JLQJLYLWLVD L SDURGRQWRSDWLMH D SRUHPHüDM KLJL-
MHQVNRGLMHWHWVNRJ UHåLPD SRWYUÿHQL MH IDNWRU UL]LND ]D
QDVWDQDNNDULMHVD8
110 6WRP*ODV6YRO
+DPPHU L VDU VX LVSLWLYDOL DQWLPLNUREQX DNWLYQRVW
þDMQRJGUYHWD QD EDNWHULMLMVNHYUVWH3UL NRQFHQWUDFLML
LOLPDQMRMXOMHþDMQRJGUYHWDMHELORHILNDVQRQDVYDNX
EDNWHULMVNX YUVWX 6D QDMQLåRPPLQLPDOQRP LQKLELWRUQRP
NRQFHQWUDFLMRP0,& 0LQLPDO ,QKLELWRU\ &RQFHQWUDWLRQ
LPLQLPDOQRPEDNWHULFLGQRPNRQFHQWUDFLMRP0%&0LQL-
PDO%DFWHULFLGDO&RQFHQWUDWLRQHOLPLQLVDQD MH3UHYRWHOOD
3RUSK\URPRQDV L9HLOORQHODDVDQDMYLãRP6WUHSWRFRFFXV
)XVREDFWHULXP L /DFWREDFLOOXV 7UHWPDQ VD   
L XOMHP þDMQRJGUYHWD GRYHOR MH GR VPDQMHQMD EURMD
PLNURRUJDQL]DPDXNXOWXULQDNRQVDPRVHF WUHWPDQD
7DNRGH³YLDEOHFHOOV´åLYHEDNWHULMHNRMHVXVSRVREQHGD
UDVWXLUD]PQRåDYDMXVHQLVXELOHQDWLYQHSRVOHWUHWPDQD8
,VSLWLYDQMD EDNWHULFLGQRJ GHMVWYD X UD]OLþLWLP YUHPHQ-
VNLPLQWHUYDOLPD³7LPHNLOO´VWXGLMHQDL]RODWLPD/DFWRED-
FLOOXVUKDPQRVVXVYUVWLYH]DQRM]DNDULMHV]XEDSRND]DODVX
HILNDVQRVWLWQRJXOMDþDMQRJGUYHWDGRNMHQHãWR
PDQMD HILNDVQRVW SRVWLJQXWD VD XOMHP NRQFHQWUDFLMH 
6WXGLMDXNRMRMVX+DPPHULVDUJRGLVSLWDOLRVHWOMLYRVW
EDNWHULMDQDXOMH þDMQRJGUYHWD XND]XMHQD WRGDEL XSRWUH-
EDXOMDþDMQRJGUYHWDXUDVWYRULPD]DLVSLUDQMHXVWDVYDNDNR
PRJOD ELWL HILNDVQD X UHGXNFLML NDULRJHQLK YUVWD NDR ãWR VX
6WUHSWRFRFFXV0XWDQVEDNWHULMHL]URGD/DFWEDFLOOXVLEDNWH-
ULMHL]URGD)XVREDFHULXPXRUDOQRMVUHGLQL8
8 NOLQLþNLP VWXGLMDPD GRND]DQR MH GD UDVWYRUL ]D
LVSLUDQMHXVWDNRMLVDGUåHHWDUVNDXOMDþDMQRJGUYHWDVYRMLP
DNWLYQLPSULQFLSLPDGHOXMXQDNDULRJHQHEDNWHULMH6WUHSWR-
FRFFXV0XWDQVUHGXNXMXüLQMLKRYRSULVXVWYRXGHQWDOQRP
SODNX 1D WDM QDþLQ RYL UDVWYRUL SRND]XMX DQWLNDULRJHQR
GHMVWYRVOLþQRRQRPNRMHSRND]XMHFKORUKH[LGLQH9
3ULPHQDþDMQRJGUYHWDXOHþHQMX
parodontopatije
.DGD VHJRYRUL R SDURGRQWRSDWLMDPD YHRPD MH ]QD-
þDMQRGHMVWYRþDMQRJGUYHWDQHãLURNVSHNWDURUDOQLKPLNUR-
RUJDQL]DPD*UDPL*UDPEDNWHULMDLJOMLYLFD108MHG-
QRMLQYLWURVWXGLMLSRVPDWUDQRMHEDNWHULRVWDWVNREDNWHUL-
FLGQRLIXQJLFLGQRGHORYDQMHUDVWYRUDXOMDþDMQRJGUYHWDQD
GHVHWUD]OLþLWLKPLNURRUJDQL]DPD 8RYRPLVWUDåLYDQMX
NRULãüHQL VX VOHGHüL SUHSDUDWL UDVWYRU XOMD þDMQRJ GUYHWD
JHOQDED]LþDMQRJGUYHWD]DRUDOQXXSRWUHEX7HERGRQW®
7UDJHU JHO JHO QRVDþ &KORUKH[LGLQ UDVWYRU L 3ODN2XW®
NRMLVDGUåLFKORUKH[LGLQD9UHGQRVW0,&PLQLPDO-
QHLQKLELWRUQHNRQFHQWUDFLMH0LQLPDO,QKLELWRU\&RQFHQ-
WUDWLRQNRGUDVWYRUDXOMDþDMQRJGUYHWDMHELODRG
GR9UHGQRVW0)%&PLQLPDOQHEDNWHULFLGQRIXQ-
JLFLGQHNRQFHQWUDFLMH0LQLPDO%DFWHULFLGDO DQG)XQJLFL-
GDO&RQFHQWUDWLRQL]QRVLL]DUDVWYRUXOMD
þDMQRJ GUYHWD L    ]D JHO QD ED]L þDMQRJ
GUYHWD ]D RUDOQX XSRWUHEX1DMRVHWOMLYLMLP VX VH SRND]DOL
VOHGHüL PLNURRUJDQL]PL $FWLQREDFLOOXV DFWLQRP\FHWPFR-
PLWDQV]DWLP)XVREDFWHULXPQXFOHDWXPL3RUSK\URPRQDV
JLQJLYDOLV GRN QDMVODELMH GHMVWYR SUHSDUDWL þDMQRJ GUYH-
WD LVSROMDYDMX SUHPD EDNWHULMDPD6WUHSWRFRFFXV0XWDQV L
3UHYRWHOODLQWHUPHGLD
+DPPHU HW DO KDYH LQYHVWLJDWHG WKH DQWLPLFURELDO
DFWLYLW\ RI7HD WUHH DJDLQVW EDFWHULD VSHFLHV$W 
RU ORZHU FRQFHQWUDWLRQ 7HD WUHH HVVHQWLDO RLO ZDV HIIL-
FLHQW DJDLQVW HYHU\ EDFWHULDO VSHFLHV :LWK WKH ORZHVW
PLQLPDOLQKLELWRU\FRQFHQWUDWLRQ0,&DQGPLQLPDOEDF-
WHULFLGDO FRQFHQWUDWLRQ 0%& 3UHYRWHOOD 3RUSK\URP-
RQDV DQG 9HLOORQHODZHUH HOLPLQDWHG ZKLOH 6WUHSWRFRF-
FXV )XVREDFWHULXP DQG /DFWREDFLOOXV ZHUH HOLPLQDWHG
ZWKWKHKLJKHVW7UHDWPHQWVZLWKDQG
7HD WUHHHVVHQWLDORLO UHVXOWHG LQGHFUHDVH LQ WKHQXPEHU
RIPLFURRUJDQLVPVLQWKHFXOWXUHDIWHURQO\VRIWUHDW-
PHQW)XUWKHUPRUH³YLDEOHFHOOV´OLYLQJEDFWHULDWKDWDUH
FDSDEOHRIJURZLQJDQGPLWRVLVZHUHQRWQDWLYHDIWHUWKH
WUHDWPHQW8
6WXGLHVRIEDFWHULFLGDOHIIHFWDIWHUYDULRXVWLPHSHUL-
RGV ³7LPH NLOO´ VWXGLHV RQ /DFWREDFLOOXV UKDPQRVVXV
LVRODWHVDFDULHVUHODWHGVSHFLHVFRQILUPHGWKHHIILFLHQF\
RIDQG7HDWUHHHVVHQWLDORLOZKLOHVOLJKWO\ORZHU
HIILFLHQF\ZDVREVHUYHGZLWK7HDWUHHHVVHQWLDORLO
$ VWXG\E\+DPPHUHW DO ZKR LQYHVWLJDWHGEDF-
WHULDO VHQVLWLYLW\ DJDLQVW 7HD WUHH HVVHQWLDO RLO VXJJHVWHG
WKDWWKHXVHRI7HDWUHHHVVHQWLDORLO LQPRXWKULQVHVFRXOG
EHHIILFLHQWLQWKHUHGXFWLRQRIFDULRJHQLFVSHFLHVVXFKDV
6WUHSWRFRFFXV0XWDQV /DFWREDFLOOXVDQG)XVREDFWHULXP
VSS8
,Q FOLQLFDO VWXGLHV LW KDV EHHQ FRQILUPHG WKDW
PRXWKULQVHVZLWK7HD WUHH HVVHQWLDO RLO DFW DJDLQVW FDULR-
JHQLFEDFWHULD6WUHSWRFRFFXV0XWDQVUHGXFLQJWKHLUSUHV-
HQFHLQWKHSODTXH,QWKLVZD\WKHVHVROXWLRQVVKRZDQWL-
FDULRJHQLFHIIHFWVLPLODUWRWKHRQHRIFKORUKH[LGLQH9
The use of tea tree essential oil in the 
treatment of periodontal disease
6SHDNLQJ RI SHULRGRQWDO GLVHDVH 7HD WUHH HIIHFW
DJDLQVWDZLGHVSHFWUXPRIRUDOPLFURRUJDQLVPV*UDP
DQG*UDPEDFWHULDDQGIXQJLLVYHU\LPSRUWDQW10$Qin 
YLWUR VWXG\ WHVWHG EDFWHULRVWDWLF EDFWHULFLGDO DQG IXQJL-
FLGDOHIIHFWRI7HDWUHHHVVHQWLDORLODJDLQVWWHQGLIIHUHQW
PLFURRUJDQLVPV107KH IROORZLQJ VXEVWDQFHVZHUH XVHG
LQ WKLVVWXG\7HD WUHHHVVHQWLDORLOVROXWLRQIRURUDOXVH
7HERGRQW 7UDJHU JHO FDUULHU JHO &KORUKH[LGLQH
VROXWLRQ DQG 3ODN2XW FRQWDLQLQJ  FKORUKH[LGLQH
0,&0LQLPDO,QKLELWRU\&RQFHQWUDWLRQYDOXHVIRU7HD
WUHH HVVHQWLDO RLO VROXWLRQ ZDV EHWZHHQ  DQG
0)%&0LQLPDOEDFWHULFLGDOIXQJLFLGDOFRQFHQ-
WUDWLRQZDVIRU7HDWUHHHVVHQWLDORLOVROX-
WLRQ DQG  IRU7UDJHU JHO7KHPRVW VHQVL-
WLYH PLFURRUJDQLVPV ZHUH $FWLQREDFLOOXV DFWLQRP\FHW-
PFRPLWDQV )XVREDFWHULXP QXFOHDWXP DQG 3RUSK\URP-
RQDVJLQJLYDOLVZKLOH7HD WUHHPHGLFDWLRQV VKRZHG WKH
ZHDNHVWHIIHFWDJDLQVW6WUHSWRFRFFXV0XWDQVDQG3UHYR-
WHOODLQWHUPHGLD10
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 8 WDEHOL  VX SULND]DQL UH]XOWDWL LVWUDåLYDQMD.XOL-
ND L VDU NRML JRYRUH R EDNWHULRVWDWVNRP L EDNWHULFLGQRP
GHMVWYXUDVWYRUDXOMDþDMQRJGUYHWDLUDVWYRUDJHODQDED]L
RYRJXOMDQD WHVWLUDQHPLNURRUJDQL]PH5H]XOWDWL VX L]UD-
åHQLSUHNRL]PHUHQLKYUHGQRVWL0,&L0%)&10
7DEOHSUHVHQWV WKH UHVXOWV RI.XOLN HW DO VWXG\RQ
EDFWHULRVWDWLF DQGEDFWHULFLGDO HIIHFW RI7HD WUHH HVVHQWLDO
RLO VROXWLRQ DQG JHO VROXWLRQ DJDLQVW FHUWDLQPLFURRUJDQ-
LVPV 7KH UHVXOWV DUH SUHVHQWHG LQ WKH IRUP RI0,& DQG
0)%&YDOXHV10
7DEHOD3URVHþQHPLQLPDOQHEDNWHULFLGQHIXQJLFLGQHNRQFHQWUDFLMH
7DEOH$YHUDJHPLQLPDOEDFWHULFLGDOIXQJLFLGDOFRQFHQWUDWLRQV
0LNURRUJDQL]PL 772UDVWYRU
772
JHO
*HO
QRVDþ 3ODN2XW &KORUKH[LGLQ
6PXWDQV   N  
6VDQJXLV   N  
6DQJLQRVXV   N  
$
DFWLQRP\FHWHPFRPLWDQV     
/VDOLYDULXV   N  
$QDHVOXGL   N  
)QXFOHDWXP     
3LQWHUPHGLD   N  
3JLQJLYDOLV     
&DOELFDQV   N  
&RPSDULQJ WKHLU UHVXOWV ZLWK WKH UHVXOWV RI 6KDSLUR
HWDODQG:DOVFK	/RQJVWDII.XOLNHWDO
FRQFOXGHGWKDWJHOZLWK7HDWUHHHVVHQWLDORLOZDVDQHIIL-
FLHQW DOWHUQDWLYH SURGXFW LQ WKH WUHDWPHQW RI RUDOPXFRVD
LQIHFWLRQV DQG SHULRGRQWDO GLVHDVH 7KHLU LQ YLWUR VWXGLHV
DUHDPRPHQWXPDQGLQWURGXFWLRQIRUIXUWKHUFOLQLFDOVWXG-
LHV10
Anti-inflammatory effect of tea tree
,Q WKHLU VWXG\ 6RXNXOLV DQG+LUVFK  LQYHVWL-
JDWHG DQWLLQIODPPDWRU\ DQG DQWLEDFWHULDO HIIHFW RI 7HD
WUHHHVVHQWLDORLO11 ,Q WKLVVWXG\7HDWUHHHVVHQWLDO
RLOZDVXVHGLQWKHH[SHULPHQWDOJURXSVFKORUKH[L-
GLQHDVSRVLWLYHFRQWURODQGSODFHERDVQHJDWLYHFRQWURO
$QWLEDFWHULDO DQG DQWLLQIODPPDWRU\ HIIHFW RI 7HD WUHH
ZDV HYDOXDWHG XVLQJ JLQJLYDO LQGH[ *, SHULRGRQWDO
EOHHGLQJ LQGH[ 3%, DQG SODTXH VXUIDFH VFRUH 366
7KHUH ZDV D VWDWLVWLFDOO\ VLJQLILFDQW GLIIHUHQFH EHWZHHQ
H[SHULPHQWDODQGFRQWUROJURXSVZLWKORZHU3%,DQG*,
YDOXHV ,Q WKLV VWXG\ 366 YDOXHVZHUH QRW VLJQLILFDQWO\
GLIIHUHQW VXJJHVWLQJ WKDW DQWLEDFWHULDO HIIHFW RI 7HD WUHH
HVVHQWLDO RLOZDV HYLGHQW LQ LQ YLWUR VWXGLHV11+RZHYHU
LQLQYLWURVWXGLHVVXFKDVWKLVRQH7HDWUHHHVVHQWLDORLO
KDVQR LQIOXHQFHRQ WKHIRUPDWLRQRIGHQWDOSODTXH7KH
UHGXFWLRQRIJLQJLYDOLQIODPPDWLRQLQSDWLHQWVXVLQJ7HD
WUHH HVVHQWLDO RLO ZLWKRXW GHQWDO SODTXH GHFUHDVH VXJ-
.XOLNLVDUVXXSRUHÿLYDQMHPVYRMLKUH]XOWDWDVDUH]X-
WDWLPD LVWUDåLYDQMD 6KDSLUD L VDU :DOVKD	/RQ-
JVWDIIDGRãOLGR]DNOMXþNDGDJHOVDHWDUVNLPXOMHP
þDMQRJ GUYHWD SUHGVWDYOMD SRYROMDQ DOWHUQDWLYQL SURGXNW X
WHUDSLML LQIHNFLMD RUDOQH VOX]RNRåH L SDURGRQWRSDWLMH1ML-
KRYHLQYLWURVWXGLMHVDPRVXSRGVWLFDMLXYRG]DGDOMDNOL-
QLþNDLVWUDåLYDQMD
$QWLLQIODPDWRUQRGHMVWYRþDMQRJGUYHWD
8VYRPLVWUDåLYDQMX6RXNXOLVL+LUVFKJRGVXVH
EDYLOLDQWLLQIODPDWRUQLPLDQWLEDNWHULMVNLPGHMVWYRPHWDUVNRJ
XOMDþDMQRJGUYHWD118VWXGLMLMHNRULãüHQRXOMDþDMQRJ
GUYHWDXHNVSULPHQWDOQRMJUXSLFKORUKH[LGLQHMHNRUL-
ãüHQXSR]LWLYQRMNRQWUROQRMJUXSL DSODFHERXQHJDWLYQRM
NRQWUROQRM JUXSL$QWLEDNWHULMVNR L DQWLLQIODPDWRUQR GHMVWYR
þDMQRJ GUYHWD SURFHQMLYDQR MH  JLQJLYDOQLP LQGH[RP *LQ-
JLYDO ,QGH[ ±*,  LQGH[RP NUYDUHQMD JLQJLYH 3DURGRQWDO
%OHHGLQJ ,QGH[ 3%, L LQGH[RP GHQWDOQRJ SODND  3ODTXH
6XUIDFH6FRUH3666WDWLVWLþNL]QDþDMQDUD]OLNDGRELMHQDMH
XJUXSDPDJGHMHWUHWPDQL]YUãHQJHORPQDED]LXOMDþDMQRJ
GUYHWDXSRUHÿHQMXVDNRQWUROQLPJUXSDPD&KORUKH[LGLQHL
3ODFHERDGRELMHQHVXLQLåHYUHGQRVWL3%,L*,
8 RYRP LVWUDåLYDQMX YUHGQRVWL 366 LQGH[D QLVX ELOH
VWDWLVWLþNL]QDþDMQRSURPHQMHQHãWRSUDNWLþQR]QDþLGDDQWL-
EDNWHULMVNL HIHNWL XOMD þDMQRJGUYHWD GROD]HGR L]UDåDMD X in 
YLWUR VWXGLMDPD110HÿXWLP X LQ YLYR VWXGLMDPD NDR ãWR MH
RYDSULPHQDXOMDþDMQRJGUYHWDQHXWLþH]QDþDMQRQDIRUPL-
UDQMHGHQWDOQRJSODND6PDQMHQMHJLQJLYDOQHLQIODPDFLMHNRG
 6WRP*ODV6YRO
SDFLMHQDWDNRML VXNRULVWLOLXOMHþDMQRJGUYHWDEH]VPDQMHQMD
NROLþLQHGHQWDOQRJSODNDSRND]XMHGD MHPHKDQL]DPGHMVWYD
XOMDþDMQRJGUYHWDYLãHDQWLLQIODPDWRUDQQHJRDQWLEDNWHULMVNL
,]UD]LWRDQWLLQIODPDWRUQRGHMVWYRHWDUVNRJXOMDþDMQRJGUYHWD
GRND]DQRMHXPQRJLPLQYLWURLLQYLYRVWXGLMDPD
$QWLPLNRWLþQRGHMVWYR
&DQGLGD $OELFDQV JOMLYLFD NRMD QRUPDOQR SRVWRML X
OMXGVNRPWHOX LåLYLX UDYQRWHåLVDRVWDOLPPLNURRUJDQL]-
PLPD  SRG QHNLP XVORYLPDPRåH SRþHWL GD EXMD L WDGD
SUHGVWDYOMDSDWRJHQXYUVWX1DMþHãüL X]URNQDVWDQNDNDQ-
GLGLD]H MHVWH XSRWUHED DQWLELRWLND NRML HOLPLQLãXEDNWHULMH
]D ãWD VH L NRULVWH  DOL L ©SULMDWHOMVNHª/DFWREDFLOOH NRML
QRUPDOQRRGUåDYDMXQLYR&DQGLGHSRGNRQWURORP6OLþQR
VHGRJDÿDLXWUXGQRüLXVOHGSDGDLPXQLWHWDKRUPRQVNLK
GLVEDODQVDLOL ORãHLVKUDQHULJRUR]QHGLMHWH3XãDþLGLMD-
EHWLþDUL L SDFLMHQWL NRML QRVH SDUFLMDOQH L WRWDOQH SURWH]H
WDNRGHþHVWRREROMHYDMXRGNDQGLGLMD]H
9D]TXH]L=DZDZLRSLVXMXHILNDVQRVWUDVWYRUDNRMD
VXVDGUåDODþDMQRGUYRX OHþHQMX LQIHNFLMDXVWD LJUOD L]D-
]YDQLK &DQGLGRP $OELFDQV WM RURIDULQJHDOQH NDQGLGLD]H
NRG SDFLMHQDWD REROHOLK RG $,'6D17 8 QMLKRYX VWXGLMX
ELOR MH XNOMXþHQR  SDFLMHQDWD RG NRMLK MH SDFLMHQDWD
SULPDORDONRKROQLDSDFLMHQDWDEH]DONRKROQLUDVWYRUþDM-
QRJGUYHWD1DNRQQHGHOMHSULPHQHUDVWYRUD WM LVSLUDQMD
[GQHYQRVHFGYDSDFLMHQWDL]DONRKROQHJUXSH
LSDFLMHQWDL]EH]DONRKROQHJUXSHELORMHL]OHþHQR.RG
SDFLMHQDWDXDONRKROQRMJUXSLLSDFLMHQWDXEH]DONRKROQRM
JUXSLGRãOR MHGRSREROMãDQMD VWDQMD]D2YLP LVWUD-
åLYDQMHP SRWYUGHQ MH DQWLPLNRWLþNL SRWHQFLMDO XOMD þDMQRJ
GUYHWDãWRSUHGVWDYOMDSRGVWUHN]DGDOMDLVSLWLYDQMD17
-DQGRXUDN L VDU VX LVSLWLYDOL HILNDVQRVW UDVWYRUD XOMD
þDMQRJ GUYHWD QD NDQGLGLD]X NRG SDFLMHQDWD REROHOLK RG
$,'6D8VWXGLMXMHELORXNOMXþHQRSDFLMHQDWDVDIOXFR-
QDVROUH]LVWHQWQRPRURIDULQJHDOQRPFDQGLGLD]RP5H]LVWHQ-
FLMDQD IOXFRQDVRONRGRYLKSDFLMHQDWDSUHWKRGQR MHSRWYU-
ÿHQD NOLQLþNL L LQ YLWUR  3DFLMHQWL VX LVSLUDOL XVWD VD PO
UDVWYRUDþDMQRJGUYHWDSXWDGQHYQRGRQHGHOMH2YD
VWXGLMDSRND]DODMHGDMHUDVWYRUHWDUVNRJXOMDþDMQRJGUYHWD
HILNDVDQþDNLNRGSDFLMHQDWDREROHOLKRG$,'6DVDRURID-
ULQJHDOQRPNDQGLGLD]RPUH]LVWHQWQRPQDIOXFRQDVRO18
$QWLYLUXVQRGHMVWYRþDMQRJGUYHWD
'RVDGDQDMPDQMHLVSLWLYDQDRVRELQDHWDUVNRJXOMDþDM-
QRJGUYHWDMHVWHQMHJRYRDQWLYLUXVQRGHMVWYR.DGDVHJRYR-
ULRRUDOQLPYLUXVQLPLQIHNFLMDPDMHGQDRGQDMþHãüLKMHVWH
LQIHNFLMDKXPDQLP+HUSHVVLPSOHNVYLUXVLPDWLSL19
7HUDSLMD NDNR SULPDUQLK WDNR L SRYUDWQLK LQIHNFLMD
KHUSHV YLUXVLPD QDMþHãüH MH VLPSWRPDWVND L SRGUD]XPHYD
SULPHQXDQWLSLUHWLNDLPXOWLYLWDPLQVNXLVKUDQXNDRLORNDO-
QX SULPHQX DQWLVHSWLND L DQWLPLNRWLND .DX]DOQD WHUDSLMD
$FLNORYLURPVHSULPHQMXMHVLVWHPVNLQDMþHãüHNRGLPXQR-
NRPSURPLWRYDQLKRVREDLOLWHãNLKUHNXUHQWQLKIRUPLKHUSH-
VDDORNDOQRVHNRGRGUDVOLKSULPHQMXMHXYLGXNUHPD19
7HUSHQL NRQVWLWXHQWL X KHPLMVNRP VDVWDYX HWDUVNRJ
XOMD þDMQRJ GUYHWD RPRJXüDYDMX QMHJRYH DQWLPLNUREQH
JHVWHG WKDW WKHPHFKDQLVPRI7HD WUHH HVVHQWLDO RLOZDV
PRUH DQWLLQIODPPDWRU\ WKDQ DQWLEDFWHULDO 6LJQLILFDQW
DQWLLQIODPPDWRU\HIIHFWRI7HDWUHHHVVHQWLDORLOZDVFRQ-
ILUPHGLQPDQ\LQYLWURDQGLQYLYRVWXGLHV
Antimicotic effect
&DQGLGD$OELFDQVIXQJXVQRUPDOO\IRXQGLQDEDO-
DQFHZLWKRWKHUPLFURRUJDQLVPVLQWKHKXPDQERG\PD\
VWDUW WR SUROLIHUDWH LQWR D SDWKRJHQLF VSHFLHV XQGHU FHU-
WDLQFRQGLWLRQV7KHPRVWFRPPRQFDXVHRIFDQGLGLDVLV
LVWKHXVHRIDQWLELRWLFVWRHOLPLQDWHEDFWHULDZKLFKDOVR
HOLPLQDWHV ³IULHQGO\´ /DFWREDFLOOXV VSS WKDW QRUPDO-
L]H WKH OHYHOVRI&DQGLGD6LPLODU WKLQJRFFXUVGXULQJ
SUHJQDQF\ GXH WR LPPXQLW\ GURS KRUPRQH LPEDODQFH
DQGLPSURSHUQXWULWLRQULJRURXVGLHWV6PRNHUVGLDEHW-
LFVDQGSDWLHQWVZLWKSDUWLDORUWRWDOSURVWKHVLVRIWHQKDYH
FDQGLGLDVLV
9D]TXH]DQG=DZDZLGHVFULEHGWKHHIILFLHQF\RIWZR
VROXWLRQVFRQWDLQLQJ7HD WUHH LQ WKH WUHDWPHQWRIRUDODQG
SKDU\QJHDOLQIHFWLRQVFDXVHGE\&DOELFDQVLHRURSKDU\Q-
JHDO FDQGLGLDVLV LQ$,'6SDWLHQWV177KHLU VWXG\ LQFOXGHG
SDWLHQWVKDYLQJDOFRKROEDVHGDQGQRQDOFRKRO
EDVHG7HDWUHHVROXWLRQ$IWHUZHHNVRIWUHDWPHQWLHULQV-
LQJ[SHUGD\IRUVWZRSDWLHQWVIURPWKHDOFRKRO
DQG  IURP QRQDOFRKRO JURXSZHUH FXUHG ,Q  SDWLHQWV
LQ WKH DOFRKRO DQG SDWLHQWV LQ QRQDOFRKRO JURXS WKHUH
ZDVLPSURYHPHQW7KLVVWXG\FRQILUPHGDQWLPLFRWLF
SRWHQWLDORI7HDWUHHHVVHQWLDORLOZKLFKLVDVWLPXODQWIRU
IXUWKHULQYHVWLJDWLRQ17
-DQGRXUDN HW DO VWXGLHG WKH HIILFLHQF\ RI 7HD WUHH
HVVHQWLDO RLO VROXWLRQ LQ WKH WUHDWPHQW RI FDQGLGDVLV LQ
$,'6SDWLHQWV7KHVWXG\FRPSULVHGSDWLHQWVZLWKIOX-
FRQDVROUHVLVWHQW RURSKDU\QJHDO FDQGLGLDVLV )OXFRQDVRO
UHVLVWDQFHZDVSUHYLRXVO\FRQILUPHGFOLQLFDOO\DQGLQYLWUR
3DWLHQWV ULQVHG PRXWK ZLWK  PO 7HD WUHH HVVHQWLDO RLO
VROXWLRQ  WLPHV GDLO\ IRU ZHHNV7KLV VWXG\ VKRZHG
WKDW 7HD WUHH HVVHQWLDO RLO VROXWLRQ ZDV HIILFLHQW HYHQ LQ
SDWLHQWVZLWK$,'6KDYLQJIOXFRQDVROUHVLVWHQWRURSKDU\Q-
JHDOFDQGLGLDVLV18
Antiviral effect of tea tree
7KH OHDVW LQYHVWLJDWHGHIIHFWRI7HD WUHHHVVHQWLDORLO
VRIDULVLWVDQWLYLUDODFWLYLW\5HJDUGLQJKXPDQRUDOLQIHF-
WLRQV RQH RI WKHPRVW FRPPRQ LV+XPDQ VLPSOH[ YLUXV
LQIHFWLRQW\SHDQG19
7KHWUHDWPHQWRISULPDU\DVZHOODVUHFXUUHQWKHUSHV
VLPSOH[LQIHFWLRQVLVPRVWO\V\PSWRPDWLFDQGLQFOXGHVWKH
XVHRIDQWLS\UHWLFVDQGPXOWLYLWDPLQGLHWZLWKORFDODSSOL-
FDWLRQRIDQWLVHSWLFVDQGDQWLPLFRWLFV&DXVDOWKHUDS\ZLWK
$F\FORYLU LV V\VWHPLFDOO\ FRQGXFWHG LQ LPPXQRFRPSUR-
PL]HGSHUVRQVRUKDUGUHFXUUHQWIRUPVRIKHUSHVDQGORFDO-
O\LQDGXOWVLQWKHIRUPVRIFUHDP19
7HUSHQHV FRQVWLWXHQWV LQ WKH FKHPLFDO FRPSRVLWLRQ
RI 7HD WUHH HVVHQWLDO RLO HQDEOH LWV DQWLPLFURELDO HIIHFWV
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HIHNWH GRN MH ODERUDWRULMVNLP WHVWRYLPD QD NXOWXUL WNLYD
SRWYUÿHQRLSRVWRMDQMHDQWLYLUXVQLKHIHNDWD8SLORWVWX-
GLMLSDFLMHQDWDDSOLNRYDQMHPHWDUVNRJXOMDþDMQRJ
GUYHWDXJHOXSXWDGQHYQRXRNYLUXWHUDSLMHODELMDOQRJ
KHUSHVDSRVWLJQXWRMHSREROMãDQMHLDNRQLMHGRELMHQDVWDWL-
VWLþND]QDþDMQRVW
5H]XOWDWLLQYLWURLVSLWLYDQMDNRMLPDMHGRND]DQDDQWL-
YLUXVQD DNWLYQRVW HWDUVNRJ XOMD þDMQRJ GUYHWD XSXüXMX QD
QRYHPRJXüQRVWL OHþHQMD LQIHNFLMD L]D]YDQLK+HUSHVVLP-
SOH[ YLUXVLPD 8 VYRP UDGX 6FKQLW]OHU L VDU  VX
VDRSãWLOLGDMHGQRþDVRYQDL]ORåHQRVWHWDUVNRPXOMXþDMQRJ
GUYHWD NRQFHQWUDFLMH  L  VPDQMXMH IRU-
PLUDQMHNRORQLMDYLUXVD+69L+69QD7DNRÿH
X GUXJRP LVWUDåLYDQMX LVWL DXWRUL VX SRUHGLOL DQWLYLUXVQX
DNWLYQRVWHXNDOLSWXVRYRJXOMDLXOMDþDMQRJGUYHWD(WDUVNR
XOMHþDMQRJGUYHWDSRND]DORMHRNRSXWDYHüXDQWLYLUX-
VQXDNWLYQRVWRGHXNDOLSWXVRYRJXOMD
$QWLYLUXVQDDNWLYQRVWþDMQRJGUYHWDVYDNDNRVHRJOH-
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